PORTRAYING THE EARTH
CHAPTER 2

WHAT WILL WE LEARN IN THIS CHAPTER
® THE BASIC CHARACTERISTICS OF MAPS, THEIR CAPABILITIES AND THEIR LIMITATIONS

e TO DESCRIBE THE VARIOUS WAYS THE LANDSCAPE CAN BE PORTRAYED
o MAP PROJECTIONS
o GLOBES
o PHOTOGRAPHS
O REMOTELY SENSED IMAGERY

THE NATURE OF MAPS
e A MAP IS ATWO-DIMENSIONAL REPRESENTATION OF THE EARTH AND THE SPATIAL
DISTRIBUTION OF SELECTED PHENOMENA— NORMALLY COMPONENTS OF A LANDSCAPE.

e BASIC ATTRIBUTES OF A MAP
o SHOW DIRECTION, DISTANCE, SIZE, AND SHAPE
=  SPATIAL RELATIONSHIPS OF FEATURES OF THE EARTH
e MAPS USUALLY HAVE A SPECIAL PURPOSE

MAP SCALE
® THE SCALE OF A MAP GIVES THE RELATIONSHIP BETWEEN LENGTH MEASURED ON THE MAP
AND CORRESPONDING ACTUAL DISTANCE ON THE GROUND.

® SCALE TYPES
O  GRAPHIC IMAP SCALES USES A LINE MARKED OFF IN GRADUATED DISTANCES.
o FRACTIONAL MAP SCALES COMPARES MAP DISTANCE WITH GROUND DISTANCE IN A PROPORTIONAL
FRACTION OR RATIO CALLED A REPRESENTATIVE FRACTION.
o VERBAL IMIAP SCALES OR WORD SCALES, STATE IN WORDS THE RATIO OF THE MAP SCALE LENGTH TO THE
ACTUAL DISTANCE ON THE EARTH’S SURFACE.

LARGE SCALE AND SMALL SCALE
o |LARGE SCALE MAPS.
@) LARGE REPRESENTATIVE FRACTION OR THE DENOMINATOR IS SMALL. 1:10,000

O  SEE MORE DETAIL IN THE MAP
O PORTRAYS A SMALLER SECTION OF THE EARTH

e SMALL SCALE MAPS
O  SMALL REPRESENTATIVE FRACTION, OR THE DENOMINATOR IS LARGE, 1:1,000,000
O  SEE LESS DETAIL IN THE MAP
o PORTRAYS A LARGE AREA OF THE EARTH

MaAP ESSENTIALS (COMPONENTS OF A MAP)
e TITLE: SHORT BRIEF SUMMARY OF MAP’S CONTENTS

e DATE: SHOULD BE THE DATE OF THE COMPILATION OF THE DATA FOUND ON THE MAP.
o  CAN ALSO BE THE DATE OF THE DATA FOUND ON THE MAP

® LEGEND: INFORMATION ABOUT THE SYMBOLS COLORS, AND SUCH USED TO DEPICT THE
FEATURES OF THE MAP




® SCALE, IF MAP IS MORE THAN A PICTOGRAM. SCALE CAN BE EITHER GRAPHIC, VERBAL, FOR
FRACTIONAL.
MAP ESSENTIALS, CONT.
e DIRECTION: A NORTH ARROW (TOP OF THE MAP, SHOULD BE NORTH). |F THERE IS A GRID,
THERE SHOULD STILL BE A NORTH ARROW.
e LOCATION: GRID, SUCH AS LATITUDE AND LONGITUDE, TO BE USED TO LOCATE FEATURES
e DATA SOURCE: SOURCE OF THE DATA FOUND ON THE MAP
® PROJECTION TYPE: IN WHAT PROJECTION IS THE DATA ON THE MAP
GLOBES
e NO SUBSTITUTE FOR DEPICTING THE EARTH
e THE ONLY THING CHANGED IN DEPICTING THE EARTH ONTO A GLOBE IS THE SIZE
e SHOWS COMPARATIVE DISTANCES, SIZES, AND ACCURATE DIRECTIONS.
e REPRESENTS WITHOUT DISTORTION, THE SPATIAL RELATIONSHIPS OF FEATURES OF THE EARTH
e PROBLEM, BECAUSE THE GLOBE WILL BE SET A VERY SMALL SCALE (DETAIL IS LOST)

MAP PROJECTIONS

® A SYSTEM WHEREBY THE SPHERICAL SURFACE OF THE EARTH IS TRANSFORMED TO DISPLAY ON
A FLAT SURFACE.
e THREE BASIC PROJECTION STYLES FOR THE EARTH
o  CYLINDER
o CONE
o FLAT
e USING A GLOBE INSIDE THE EARTH WITH EACH STYLE, THE LINES OR FEATURES ARE
TRANSFERRED TO THE PAPER

EQUIVALENCE VERSUS CONFORMALITY

e EQUIVALENCE PROJECTION — EQUAL AREA PROJECTION
o  THE SIZE RATIO OF ANY AREA ON THE MAP TO THE CORRESPONDING AREA ON THE GROUND IS THE SAME
ALL OVER THE MAP
O  DESIRABLE BECAUSE MISLEADING IMPRESSIONS ARE AVOIDED.
O  DIFFICULTY TO ACHIEVE ON SMALL-SCALE MAPS, TO MAINTAIN PROPER AREAL RELATIONSHIPS

EQUIVALENCE VERSUS CONFORMALITY

o CONFORMAL PROJECTION — CONFORMAL RELATIONS
O PROPER ANGULAR RELATIONSHIPS ARE MAINTAINED SO THAT THE SHAPE OF SOMETHING ON THE MAP IS
THE SAME AS ITS SHAPE ON THE EARTH
o  MERIDIANS AND PARALLELS CROSS EACH OTHER AT RIGHT ANGLES.
MOST NOTABLE PROJECTION IS PROBABLY THE MERCATOR PROJECTION.
o A ROBINSON PROJECTION IS A COMPROMISE BETWEEN A EQUIVALENCE AND CONFORMALITY.
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PROJECTIONS

o MERCATOR, THE MOST FAMOUS PROJECTION

o DEVELOPED IN 1569 BY FLEMISH GEOGRAPHY AND CARTOGRAPHER, GERHARDUS MERCATOR.

O DEVELOPED FOR USE IN NAVIGATION OF SHIPS

o0 ADVANTAGE: SHOWS LOXODROMES OR RHUMB LINES AS STRAIGHT LINES.

o PROBLEM WITH THE MERCATOR,
= EXTREME EAST-WEST DISTORTION IN HIGHER LATITUDES
= TO COMPENSATE MERCATOR STRETCHED THE SPACING NORTH AND SOUTH TO COMPENSATE.
®=  ALLOWED SHAPES TO BE REASONABLY ACCURATE BUT PROPER SIZE RELATIONSHIPS DISTORTED.

PROJECTIONS, CONT.

® THE PLANE PROJECTION — AZIMUTHAL OR ZENITHAL PROJECTION.

o  OBTAINED BY PROJECTING MARKINGS OF THE GLOBE ON A FLAT PIECE OF PAPER THAT IS TANGENT TO
ONE POINT OF THE GLOBE

o USED OFTEN IN LARGE SCALE MAPS OR SMALL AREAS OF THE GLOBES

o USUALLY IS SHOWN FROM EITHER THE NORTH POLE OR THE SOUTH POLE

PROJECTIONS, CONT.

e THE CONIC PROJECTION
o OBTAINED BY PROJECTING THE MARKINGS OF THE GLOBE ONTO A CONE WRAPPED TANGENT TO OR
INTERSECTING A PORTION OF THE GLOBE
O NORMALLY THE APEX OF THE CONE IS POSITIONED ABOUT A POLE WHICH MEANS THE CIRCLE OF
TANGENCY COINCIDES WITH A PARALLEL.

O  BEST SUITED FOR REGIONS OF EAST-WEST ORIENTATION IN THE MID LATITUDES.

FUNKY PROJECTIONS

e PSEUDOCYLINDRICAL PROJECTION — ELLIPTICAL OR OVAL PROJECTION
o FOOTBALL SHAPE OF USUALLY THE WHOLE WORLD

® |[NTERRUPTED PROJECTIONS
o MOST FAMOUS — GOODE’S INTERRUPTED HOMOLOSINE PROJECTION

CoMPUTER CARTOGRAPHY

e USING COMPUTERS TO CREATE MAPS
O SYMAP (FIRST SOFTWARE USED TO MAKE MAPS
= 1965
GLOBAL POSITIONING SYSTEMS
REMOTE SENSING
IMAGERY
MULTI-SPECTRAL REMOTE SENSING
O  GEOGRAPHIC INFORMATION SYSTEMS
e \WIDELY USED TODAY

O O O O



e  EXPANDING INDUSTRY

ISOLINES

e PORTRAY THE SPATIAL DISTRIBUTION OF SOME PHENOMENON ON THE EARTH

O  ISARITHM, ISOGRAM, ISOPLETH, AND ISOMETRIC LINES ARE SYNONYMOUS FOR OUR PURPOSES
o  MOST IMPORTANT TO PHYSICAL GEOGRAPHY

= ELEVATION CONTOUR LINE — DEPICTS ELEVATION

®  |SOTHERM — DEPICTS EQUAL TEMPERATURE

®  |SOBAR — DEPICTS EQUAL ATMOSPHERIC PRESSURE

®  |SOHYET — DEPICTS EQUAL QUANTITIES OF PRECIPITATION

®  |SOGONIC LINE — DEPICTS EQUAL MAGNETIC DECLINATION

CHARACTERISTICS OF ISOLINES

® ALWAYS CLOSED LINES- IS LINE COMES TO THE END OF A MAP THE LINE PROBABLY PROCEEDS
TO THE NEXT AREA

e REPRESENT GRADATIONS IN QUANTITY, NEVER TOUCH OR CROSS ONE ANOTHER
o NUMERICAL DIFFERENCE BETWEEN ONE ISOLINE AND ANOTHER IS AN INTERVAL.

® |SOLINES CLOSE TOGETHER INDICATE A STEEP GRADIENT. THOSE FAR APART INDICATE A
GENTLE GRADIENT.

GLOBAL POSITIONING SYSTEM (GPS)

e A SATELLITE BASED SYSTEM FOR DETERMINING ACCURATE POSITIONS ON OR NEAR THE
EARTH’S SURFACE.

e DEVELOPED IN THE 1970’S FOR THE MILITARY

® BASED ON 24 HIGH-ALTITUDE SATELLITES CONFIGURED SO THAT A MINIMUM OF 4 SATELLITES
ARE IN VIEW OF ANY POSITION ON THE EARTH.

e EACH SATELLITE CONTINUOUSLY TRANSMITS BOTH IDENTIFICATION AND POSITIONING
INFORMATION THAT CAN BE PICKED UP BY RECEIVERS ON EARTH.

e POSITION DETERMINED THROUGH TRIANGULATION.

REMOTE SENSING

e ANY MEASUREMENT OR ACQUISITION OF INFORMATION BY A RECORDING DEVISE THAT IS
NOT IN PHYSICAL CONTACT WITH THE OBJECT UNDER STUDY-IN THIS CASE THE EARTH.
O  SATELLITE REMOTE SENSING
®=  |IMAGERY OBTAINED FROM GEOSYNCHRONOUS ORBIT SATELLITES.
O  AERIAL PHOTOGRAPHS

®=  PHOTOGRAPHS TAKEN FROM AN ELEVATED PLATFORM, SUCH AS A BALLOON, AIRPLANE OR
ROCKET.




IMAGERY

®  PHOTOGRAPHS CLASSIFIED EITHER OBLIQUE OR VERTICAL.

IMAGERY

ORTHOPHOTO MAPS — MULTICOLORED, DISTORTION-FREE PHOTOGRAPHIC IMAGE MAPS.
O  ALL DISPLACEMENT CAUSED BY CAMERA TILT OR DIFFERENCES ARE REMOVED.
O  SHOWS GREATER DETAIL THAN A CONVENTIONAL MAP BUT RETAINS THE CHARACTERISTIC OF A MAP

COLOR OR NEAR INFRARED SENSING IMAGERY
O REFERS TO THE VISIBLE-LIGHT REGION OF THE ELECTROMAGNETIC SPECTRUM
O NEAR INFRARED COLOR USED TO DEPICT VEGETATION

THERMAL INFRARED SENSING — DEPICTS TEMPERATURE

MUTISPECTRAL REMOTE SENSING

MULTISPECTRAL OR MULTIBAND — DIFFERENT REGIONS OF THE ELECTROMAGNETIC

SPECTRUM
O LANDSAT IMAGERY
o LAUNCHED IN THE 1970’s AND 1980’s
=  FOUR SPECTRAL BANDS
EARTH OBSERVING SYSTEM (EQS)
o MODERATE RESOLUTION IMAGERY SPECTRORADIOMETER (MODIS)
= 36 SPECTRAL BANDS

RADAR AND SONAR SENSING

GEOGRAPHIC INFORMATION SYSTEMS (GIS)

AUTOMATED SYSTEM FOR THE CAPTURE, STORAGE, RETRIEVAL, ANALYSIS, AND DISPLAY OF
SPATIAL DATA.

A GIS CAN MANIPULATE ROWS AND COLUMNS OF TABULAR AND LINKS IT TO THE SPATIAL
FEATURES IT REPRESENTS.

ALL THE FEATURES DEPICTED IN THE GIS HAVE A COORDINATE SYSTEM THAT TIES THEM TO A
COORDINATE SYSTEM OF THE EARTH

KNOWS WHERE IT IS ON THE EARTH’S SURFACE

ALLOWS FOR THE MANY LAYERS OF DIFFERENT FEATURES TO BE OVER-LAID TO FORM MAPS
THAT CAN BE USED TO MAKE DECISIONS.




